Angiotensin II mimics the hypoxic effect on regulating trophoblast proliferation and differentiation in human placental explant cultures.
Regulation of cytotrophoblast differentiation toward extravillous trophoblasts (EVTs) is critical for establishing successful pregnancy. Previous studies have focused primarily on the factors promoting the differentiation, while inhibitory regulators except hypoxia have been less documented. In this study, to test our hypothesis that angiotensin II (Ang II) would inhibit EVT differentiation, we investigated the effects of Ang II on trophoblast outgrowth and the expression of molecules associated with the proliferation and invasion of trophoblasts using human first trimester villous explant cultures. Ang II increased EVT outgrowth and the number of cells in cell columns. Moreover, Ang II-treated explants exhibited increased Ki67 and integrin alpha5 immunoreactivity in EVTs as well as matrix metalloproteinase-2 activity in the conditioned media, and decreased alpha1 integrin immunoreactivity, which are compatible with the features of the proliferative phenotype EVTs. These effects of Ang II were similar to those of hypoxia (3% O(2)). Ang II stimulated the expression of hypoxia inducible factor-1alpha at both mRNA and protein levels, and also enhanced the expression of plasminogen activator inhibitor-1 (PAI-1). Data presented herein suggest a possible role for Ang II in impairing trophoblast differentiation toward an invasive phenotype, which might be associated with shallow invasion in preeclamptic placentas.